EXPRESS MAIL CERTIFICATE 



^ S D^ ^/iz/ov Labe, n C*5 0 3 3 3 9 % 3 3 



I herelsy certify that, on the date indicated above I deposited tl 
[ paper or fee with the U.S. Postal Service & that it was addressed 
for delivery to the Assistant Commissioner for Patents, Washing- 
)n, DC 20231 by "Express Mail Po,£L 



PLEASE CHARGE ANY DEFICIENCY UP TO $300.00 OR 
CREDIT ANY EXCESS IN THE FEES DUE WITH THIS 
DOCUMENT TO OUR DEPOSIT ACCOUNT NO. 04-01 00 



DARBY & DARBY P.C. 

805 Third Avenue 
New York, New York 10022 
212-527-7700 

Docket No: 3158/0H192 

Box PATENT APPLICATION 
Assistant Commissioner for Patents 
Washington, DC 20231 

Sir: 



Enclosed please find an application for United States patent as identified below: 

Inventor/s (name ALL inventors): Dong-Jye SHYY and Cheng Lung LIN 

Title : METHOD AND APPARATUS FOR POSITIONING A MOBILE STATION IN A 
TDMA SYSTEM 

.including the items indicated: 

1 . Specification and 1 8 claims:_2 indep.;J_6 dep.; _ multiple dep. 

2. [X] Executed declaration and power of attorney 
[] Unexecuted declaration and power of attorney 

3. [X] Formal drawings,_3 sheets (Figs. 1-5) 
[] Informal drawings, _ sheets (Figs. ) 



4. 

Institute 



[X] Assignment for recording to Industrial Technology Research 



5. [] Verified Statement Claiming Small Entity Status 

6. [X] Check in amount of $ 730.00 , ( $690 filing; $4Q recording) 

(See attached Fee Computation Sheet) 

7. [] Preliminary Amendment. 

8. [] Please amend the description by inserting the following paragraph 
after the line containing the title on page 1 : 

"This patent application claims the priority of U.S. provisional patent 
application No. 60/ , which is incorporated herein by reference." 

Priority is claimed for this application, corresponding application/s having been filed 
as follows: 



Country: 
Number: 
Date: 



Taiwan 

89101681 

02/01/00 



The priority documents 



[] are enclosed 
[] will follow. 



Date: May 22, 2000 




Respectfully submitted, 



Ya-Chiao Chang 
Reg. No. 43,407 
Attorney for Applicant(s) 



Serial No. 



Docket No. 3158/0H188 



-2- 



Docket No.: 3158/0H192 
o == 

PATENT FEE COMPUTATION SHEET *T s 



o = 

PATENT FEE COMPUTATION SHEET *T = 

vo a 



No. of Claims Extra Claims Number of Rate 3 Er> = 

Presented Previously Paid Extra Claims ^^^^ 

o*^ — 

For oca ~ 
u = 

Basic Fee $690.00 

Total Claims 18-20 -0=0 x $18.00 $0.00 

Independent 

Claims 2-3 -0=0 x $78.00 $0.00 

Multiple Dependent Claims - if so, add $260.00 $0.00 



^Surcharge for late submission of filing fee and/ or declaration ($130.00) $0.00 

^SUBTOTAL $690.00 

[] Small Entity REDUCTION (Half of Subtotal) $.00 

"r.Fee for recordation of assignment ($40.00) $40.00 

[^Charge for filing non-English language application ($130.00) $0.00 

-TOTAL $730.00 



Serial No. 

-3- 



EXPRESS MAIL CERHPiCATE 

tS^mt i^5M_8392 3 3 

f hereby certify mat, on the date indicated above I 



f hereby certify mat, on the date indicated above I 

Client's Ref: 89UUU3 _ deposited this paper or fee with t« U.S. Posta! Service 

File - (0356) 4959US/SUE/Finai . & that it was acWressevl to delivery to the Commissioner 

of Patents & Trademarks, Washington-" " '" • 
""xpress Mail ^Office to Addref- 

TITLE fifTffilPrltj Signature" 



METHOD AND APPAKATUS FOR POSXTIO N I NG X MOBXX* STATION X* A 
TDMA SYSTEM 

BACKGBQI2HE_QE— SHS—IHVENTIQS 

Field of the Invention: 

This invention relates to a positioning technique. In 
particular, it relates to a method and apparatus for 
positions a mobile station in a Time-Oivision Multiple 
Access (TDMA) communication system. 

Description of the Related Art: 

Wireless telephony has become a popular form of 
communication in recent Y ears . furthermore the value of 
positioning services, whereby the location of a user xa 
pinpointed, has been recognized. Thus, using the same 
personal communication equipment as the platform for 
Lice/data communication and positioning servro e wou 1 be 
both convenient and cost-saving. The posrtxoning service is 
pr vided using the listing communication system, , , ere 
" .less handset is used for communication and eervrng as 



wir 



the siqnal source to be located. 

Outdoor positioning technigues have been well developed. 
Por sample, the elobal S^,^ ^ 

multiple-base-station system utilize GPS sateili 
Ttations, respectively, to determine a user's position 
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GPS signal has difficulty penetrating an indoor wall. For 
the multiple-base-station technique, a user may not be able 
to see 3 or more base stations. 

Several solutions have been proposed to provide the 
5 solutions of indoor positioning. As disclosed in US Patent 
No. 5,604,765, a signal similar to the GPS spread spectrum 
is incorporated in a handset or other personal communication 
equipment. However, using this technique, it is necessary 
to use a general GPS receiver to decode the signal which 

10 incurs additional cost. Another method is to increase the 
number of base stations to enhance the probability that the 
handset signal will be received, but adds substantial cost. 
Another way is to use a distributed antenna technique 
wherein the antenna is applied as a relay located between 

15 the base station and the mobile station (for example, a 
handset) , thereby extending the coverage area of the 
antenna. However, this is more appropriate to a Code- 
Division Multiple Access (CDMA) system or spread spectrum 
system. It does not work well in the TDMA system because of 

20 the signal multipath phenomenon, which causes a severe 
intersymbol interference (ISI) . 

The 3D-ID technique developed by Pinpoint Corporation 
utilizes the GPS concept. In place of GPS positioning 
satellites, it utilizes mounted indoor nodes to function as 

25 the GPS satellite. A specific unit such as a handset 
receives a spread spectrum signal from each node and 
transforms the received signal into another frequency, which 
it sends out the changed frequency signal with an identifier 
in a Phase Modulation (PM) manner. After receiving these 

30 returned signals from the specific unit, the system 

controller determines the position of the specific unit by 
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three point positioning technique. However, this method 
requires setting up a large number of GPS nodes. Further, 
these nodes not only have to receive and transmit the 
signal, but also process the modulation data in the signal. 
5 Therefore, the cost of the nodes is high. 

SUMMARY OF THE INVENTION 

Accordingly, an object of this invention is to provide a 
method and apparatus for positioning a mobile station in a 

10 TDMA communication system that is low cost and suited for 
the indoor environment. 

To realize the above and other objectives, this 
invention provides a TDMA communication system positioning 
apparatus to determine a mobile station position, 

15 comprising: a plurality of power detectors to be located in 
a plurality of predetermined detector positions, 
respectively, thereby respectively measuring a plurality of 
power values of the signal in a specific channel and time 
slot corresponding to a certain mobile station; and at least 

20 one controller, coupled to the detectors, to identify the 
certain mobile station based on the specific channel and 
time slot, and to determine the position of the certain 
mobile station based on at least one resulting value over a 
predetermined power value and the respective position of the 

25 detector used to measure the at least one resulting value. 
The controller is preferably configured in the base station 
of the TDMA system. The power detector is connected to the 
controller by a cable or a wireless channel. 

The controller can determine the position of a mobile 

30 station in three ways. First, if power detectors are 
distributed in a high density, the position of a mobile 
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station is located onto the position of the detector having 
the maximum measured power value. Second, if at least three 
power detectors are used, the position of a mobile can be 
determined by using the three-point positioning technique. 
5 In this method, the three power detectors are preferably the 
closest ones to the handset such that the largest three 
power values can be used to determine the position. 
Further, if a known obstacle is present, the relative 
distance between the handset and the known obstacle is first 

10 determined. Thereafter, the weight of each power value is 
adjusted according to the known relative distance. Thereby, 
the position of the mobile station is determined by the 
adjusted power value. Third, a predetermined positioning 
look-up table stored in the controller is used to record the 

15 relationship between known mobile positions and power values 
measured by each detector. Therefore, when the controller 
receives the power values measured by the power detectors, 
the position of the mobile station is determine according to 
the look-up table. 

20 If a voice signal is transferred between the mobile 

station and the base station, the voice signal is directly 
measured by the detectors. On the other hand, if no voice 
signal exists, the base station of the TDMA communication 
system pages the mobile station and uses the response signal 

25 of the mobile station for the power measurement. In 
addition, the controller sends a time slot message signal to 
each power detector, before performing the power 
measurement, to synchronize the power detectors with the 
time slot boundary of the TDMA communication system. 

30 This invention utilizes simple RF receivers as power 

detectors. Thus, a RF transmitter and baseband processing 
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portion are not necessary. Thereby, the implementation cost 
is low. 

This invention also discloses a method of positioning a 
mobile station in a TDMA communication system. A plurality 
5 of power detectors are first set up at a plurality of known 
positions. Next, a plurality of power values of a signal 
generated by the mobile station are measured in a specific 
channel and time slot. Then, the specific mobile station to 
be positioned is identified based on the specific channel 
10 and time slot. Finally, the position of the specific mobile 
station is determined according to the measured power values 
that are over a predetermined power value and the coordinate 
position of the power detectors by using the three-point 
positioning method or a preset look-up table. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

The aforementioned objects, features and advantages of 
this invention will become apparent by referring to the 
20 following detailed description of a preferred embodiment 
with reference to the accompanying drawings, wherein: 

Fig. 1 is a block diagram illustrating the TDMA 
communication system positioning apparatus according to an 
embodiment of this invention; 
25 Fig. 2a-2c are the diagrams respectively illustrating 

the time-power relationships of the received signals from 
the three closest power detectors of Fig. 1; 

Fig. 3 is a flowchart illustrating the method of 
positioning a mobile station in a TDMA communication system 
30 according to an embodiment of this invention; 



-5- 



Client's Ref: 890005 

File: (0356) 4959US/ SUE/Final 

Fig. 4 is a schematic diagram illustrating the TDMA 
communication system positioning apparatus of Fig. 1 with 
the addition of an obstacle; and 

Fig. 5 is a schematic block diagram illustrating a power 
5 detector of an embodiment of this invention. 

DETAILED DESCRIPTION OF THE INVENTION 

To realize the above and other objectives, this 
invention provides an apparatus for measuring the power of a 

10 signal emitted by a specific mobile station, wherein the 

values of the signal are used to determine the location of 
the mobile station in the TDMA communication system. In the 
embodiments described, the mobile station is a handset. 
However, it is understood that the invention is not limited 

15 only to a handset. Any kind of TDMA wireless device may be 
positioned. Further, this invention can be adapted for any 
known or developing TDMA system, for example, GSM, DECT, IS- 
136, PACS, PHS, JDC, GPRS and TDD mode of W-CDMA. 

Refer to Fig. 1, a block diagram illustrating a TDMA 

20 communication system positioning apparatus according to the 
first embodiment of this invention. 

In Fig. 1, this processing apparatus comprises: a 
plurality of power detectors located around base stations 
14, 24, and at least one controller (not shown). In this 

25 embodiment, power detectors 10-13 and 15-18 around base 
station 14 and power detectors 20,21,23,26,27 around base 
station 24 are provided. Base stations 14 and 24 belong to 
a TDMA communication system, which could include additional 
bases stations. In this embodiment, all power detectors are 

30 separated by a fixed distance R to form a checkered 
configuration. However, a topology other than checkering is 
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allowed. For example, a ring with a fixed distance around a 
base station is possible. The configuration of the power 
detectors requires only that the coordinate position of each 
detector is known, and that a wide enough area is covered to 
5 detect and receive the signal from a specific handset. The 
controller determines the position of the specific handset 
based on the measured power values received from the power 
detectors . 

The positioning service of the present invention 

10 provides both the user ID of a measured handset and its 
actual position. How this is accomplished will be described 
in reference to the TDMA system illustrated in Fig. 1. 

In a TDMA communication system, frequency and time slot 
are used to identify every user. Hence, if the handset is 

15 in an active state, that is, the handset and the base 
station are communicating (for example, when the handset is 
being used for voice/data communication), the controller can 
identify the handset according to the specific frequency and 
time slot of the handset allocated by the base station 14 or 

20 24. On the other hand, if the handset is in an idle state, 
i.e. no voice/data communication is occurring, a page- 
response can be used to identify and position the handset 
because a specific time slot is allocated to the handset to 
perform the page-response function. 

25 The handset position is determined by using power values 

measured by the plurality of power detectors and the known 
coordinate position of each power detector. Each power 
detector sequentially measures the power value of the signal 
in a certain frequency within a predetermined time, thereby 

30 obtaining the power values. The obtained power values are 
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transferred to the controller of the base station via a 
cable or wireless path (e.g., Bluetooth). 

Referring back to Fig. 1, when handset 1 is engaged in 
voice communication or the response page, the communication 
5 signal is transferred in a specific time slot in a specific 
frequency. Base station 14 or 24 identifies handset 1 
according to the specific time slot and frequency. 

For the purpose of explanation, assume that each power 
detector scans the corresponding signal power value in the 

10 respective time slots of each frequency including the signal 
of handset 1, which is allocated to the second time slot of 
frequency 1. Fig. 2a, 2b, and 2c respectively illustrate 
the time-power relationships of the received signals from 
three power detectors (20,23,12), closest ones to handset 1. 

15 As shown in Fig. 2a-2c, assume that three measured power 

values are greater than a preset threshold of the system, 
wherein power value P20 is measured by power detector 20 in 
the time slot of handset 1, power value P23 is measured by 
power detector 23, and power value P12 is measured by power 

20 detector 12. The position of handset 1 can be determined 
according to the three obtained power values and the known 
positions from three detectors used in the measurement. 

In this example, assume that the position of power 
detector 20 is (x20,y20) in an xy plane, the position of 

25 power detector 23 is (x23,y23) , and the position of power 
detector 12 is (xl2,yl2). These coordinate positions in 
conjunction with the three measured power values P20, P23, 
P12 can be used to calculate the coordinate position of 
handset 1 as follows: 



30 




(1) 
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y2Q * y[P20 + y23 * JP23 + y\ 2 * VP12 

y = , ^ , — ~= — (2) 

VP20 + VP23 + 4PU 

In equations (1) and (2), the root-mean-square of the 

power values is used because the power values received by 

the power detectors are in inverse proportion to the square 

5 of distance between the handset and the corresponding power 

detector. Therefore, the root-mean-square is used as a 

weight when calculating the coordinate position of handset 

1 . 

It is understood that this invention is not limited to 

10 using only the three maximum signal power values for the 
positioning in the equations (1) and (2). Any number of 
signal power values greater than a preset power threshold of 
system can be utilized for achieving the object of this 
embodiment, and it is not necessary to use the maximum 

15 values. However, to obtain an accurate calculation, values 
above a certain threshold must be used. 

Fig. 3 illustrates a flowchart of the method of 
positioning a mobile station in a TDMA communication system 
according to this invention. In Fig. 3, a plurality of 

20 power detectors are disposed at known coordinate points (SI) 
as illustrated as Fig. 1. These power detectors are 
connected to the controller of a base station via a cable or 
a wireless path, so as to be able to transfer the power 
values measured by the power detectors to the controller for 

25 the calculation of a handset's position. Thereafter, the 
controller sends a clock reference signal to each power 
detector (S2) to synchronize them with the timing of the 
TDMA communication system to establish the starting position 
of a frame in the TDMA communication. The function of such 

30 a clock reference signal is to identify the handset to be 
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positioned by the base station from the current detected 
frequency and time slot number. 

Further, each power detector at a known position 
performs a power scan action in order to measure the power 
5 value of the received signal (S3) coming from the handset, 
wherein the received signal can be a communication signal 
(when active) or a response signal (when idle) . The power 
detector transfers the measured power value to the 
controller of the base station (S4) corresponding to the 

10 frequency and time slot when measured. Therefore, the 
controller can identify the handset (S5) according to the 
signal of the measured frequency and time slot by comparing 
with the record of corresponding frequencies and time slots 
stored in the base station. Thereafter, the handset 

15 position is determined (S6) by, for example, using the 
equations (1) and (2) to calculate the coordinate value of 
the handset according to the measured power values and the 
corresponding positions of the power detectors, wherein the 
measured power values are greater than the preset threshold 

20 of the system. By this method, a positioning service is 
added to a general TDMA system. 

The key aspect of this invention is that power detectors 
are used to measure the power value of the signal coming 
from a handset to be positioned and the coordinate position 

25 of the handset is calculated using these obtained power 
values by reference to the known positions of these power 
detectors. The implementation of this key aspect can be 
varied according to practical need. For example, the 
controller can be located inside the switching device in the 

30 TDMA communication system, and the power detectors can 
transfer all results to the controller when all scans of the 
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frequencies and time slots are finished. In addition, the 

configuration of the power detectors in Fig. 1 is a 2-D 

arrangement, but the principle is suitable for a 3-D 

arrangement as well, where the third coordinate (z) 
5 calculation is similar to equations (1) and (2) as follows: 

z20 * VP20 + z23 * VP23 + zl 2 * VP12 

z = j= j— 7= (3) 

VP20 + VP23 +VP12 

The environment in Fig. 1 is an ideal situation, namely 
an environment without obstacles. In fact, especially 

10 indoors, obstacles are unavoidable. Refer to Fig. 4, which 
schematically illustrates a known obstacle. As shown in 
Fig. 4, a wall 5 exists between power detectors 12, 20 and 
power detectors 15, 23. In Fig. 4, there is no influence on 
the measured power values when the power detectors are the 

15 same side as the handset 1, but significant influence when 
they are on the opposite side. In the later case, signal 
attenuation occurs when transmitting through the wall 5. 

To address this problem, an extra step can be added 
wherein the relative position of the handset 1 and the wall 

20 5 is checked to find out which side of the obstacle the 
handset 1 is located. Using power detector 23 as an 
example, a threshold value can be set. If the measured 
power value is greater than or equal the threshold, then the 
power detector 23 is assumed to be on the same side as the 

25 handset 1. If the measured power value of the power 
detector 23 is less than the threshold, the assumption is 
reversed, that is, the power detector 23 is on the opposite 
side of the obstacle as the handset 1. The correction of the 
handset 1 position is accomplished by adding a weight to 

30 equations (1) and (2) based on the relative position between 
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the handset 1 and wall 5. By this means, the handset 1 
position can be calculated in indoor environment including 
obstacles . 

This invention offers advantages over the system used by 
5 the 3D-ID. In the 3D-ID system, a GPS receiver must decode 
the serial number of a handset ID, as well as transmit and 
receive the spread spectrum. However, in this invention, 
the power receiver is a simple RF signal receiver, and the 
signal power value is directly measured without a decoding 

10 step. Thus, there is no need for a frequency-down and 
baseband processing circuit. This lowers the cost. 

Further, by using the existing frequency and time slot of 
the TDMA system, a specific handset can be positioned 
without the encoding and decoding operation. 

15 Refer to Fig. 5, a schematic block diagram illustrating 

a power detector of the first embodiment. As shown in Fig. 
5, the power detector's internal circuit includes filters 
41, 44, 46, low noise amplifier (LNA) 42, 45, a mixer 43, a 
local oscillator 47, a data processor 48. Such a 

20 configuration is a standard RF receiving circuit, and does 
not include a baseband processing circuit or RF signal 
emitting circuit. The sampling power data is transferred to 
the controller using an A/D converter and serial port (such 
as RS-232) . 

25 In a second embodiment of the present invention, the 

apparatus and corresponding method described above are the 
same as that of Fig. 1 and 3 with the exception of step S6 
of Fig. 3. In this embodiment, a greater number of power 
detectors are used to increase the density of the power 

30 detector configuration. If the space between the power 
detectors is smaller than a positioning error tolerance, the 
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position of a specific handset is determined directly by the 
position of the power detector that has measured the maximum 
power value. Such a manner is suitable for positioning 
service in an area numerous obstacles. 
5 Further, an advantage of this embodiment is that the 

positioning algorithm is simple. Although the added power 
detectors does incur additional cost, the cost of setting up 
the whole configuration of this invention is still much 
lower than other proposed techniques because the power 

10 detectors used are inexpensive. 

In a third embodiment of the present invention, the 
apparatus and corresponding method described above are 
basically the same as that of Fig. 1 and 3, again with the 
exception of step S6 of Fig. 3. In this embodiment, a look- 

15 up table is utilized to record all known positions (i.e., 
possible positions of a specific handset) and the measured 
power values for each power detector corresponding to each 
location. This method is applicable to an indoor 

environment with or without known obstacles by means of a 

20 pre-test, wherein all possible power values received by the 
detectors relative to a handset location are obtained. In 
practice, when the controller receives the power values from 
each detector, a comparison with the look-up table is 
performed, thereby finding out the position of the handset 

25 that is positioned within an allowable tolerance. An 
advantage of this embodiment is that the time for obtaining 
the position could be shorter than previous embodiments. 

The present invention uses the popular TDMA 
communication system (such as GSM) as the platform to 

30 provide positioning service. Furthermore, it is 

particularly suited for indoor environment. The cost of 
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this invention is lower than positioning systems of the 
conventional art because power detectors, and thus 
frequency-down and baseband processing circuits are not 
needed. In addition, a conventional microprocessor or 
5 microcontroller in a base station or in a switching device 
can also be used as the controller of this invention. As a 
result, the cost of implementing the system of this 
invention is further reduced. 

Although the present invention has been described in its 

10 preferred embodiment, it is not intended to limit the 

invention to the precise embodiment disclosed herein. Those 
who are skilled in this technology can still make various 
alterations and modifications without departing from the 
scope and spirit of this invention. Therefore, the scope of 

15 the present invention shall be defined and protected by the 
following claims and their equivalents. 
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WHAT IS CLAIMED IS: 



1 1. An apparatus for positioning a mobile station in a 

2 TDMA communication system, comprising: 

3 a plurality of power detectors, respectively located 

4 in a plurality of predetermined positions, for respectively 

5 measuring a plurality of power values of the signal 

6 generated by the mobile station in a preset channel and a 

7 preset time slot; and 

8 at least one controller, coupled to the power 

9 detectors, for identifying the mobile station according to 

10 the preset channel and the preset time slot, and determining 

11 the position of the mobile station according to at least one 

12 of the measured power values and the position of the 

13 corresponding detector. 

1 2. The apparatus of Claim 1, wherein the at least one 

2 controller is located on a base station of the TDMA 

3 communication system. 

1 3. The apparatus of Claim 1, wherein the at least one 

2 controller determines the position of the mobile station 

3 according to the position of the detector that has the 

4 maximum power value among the plurality of power values 

5 measured by the plurality of power detectors. 

1 4. The apparatus of Claim 1, wherein the at least one 

2 controller determines the position of the mobile station 

3 according to a three-point positioning technique using the 

4 power values measured by at least three of the plurality of 
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5 power detectors and the positions of the corresponding at 

6 least three power detectors. 

1 5. The apparatus of Claim 4, wherein the power values 

2 measured by the plurality of power detectors are corrected 

3 by a predetermined weight according to their relative 

4 position to an obstacle. 

1 6. The apparatus of Claim 1, wherein the at least one 

2 controller further includes a look-up table recording the 

3 relationship between all known positions of the mobile 

4 station and the measured power values for each power 

5 detector corresponding to each location, wherein the 

6 position of the mobile station is determined by comparing 

7 the look-up table with the plurality of power values 

8 measured by the plurality of power detectors. 

1 7. The apparatus of Claim 1, wherein the plurality of 

2 power detectors are connected to the at least one controller 

3 by a wireless path. 
4 

5 8. The apparatus of Claim 1, wherein the plurality of 

6 power detectors perform the power measurement by using the 

7 communication signal between the mobile station and a base 

8 station of the TDMA communication system. 
9 

10 9. The apparatus of Claim 1, wherein the plurality of 

11 power detectors perform the power measurement by using the 

12 response signal from the mobile station when a base station 

13 of the TDMA communication system pages the mobile station. 



-16- 



Client's Ref: 890005 

File: (0356) 4959US/ SUE/Final 



14 10. The apparatus of Claim 1, wherein the at least one 

15 controller further transfers a time slot message signal to 

16 the plurality of power detectors for synchronizing the power 

17 measurement by the plurality of power detectors with the 

18 time slots allocated by the TDMA communication system. 

1 11. The apparatus of Claim 1, wherein the power 

2 detectors are RF receivers for directly measuring the RF 

3 power. 

1 12 . A method of positioning a mobile station in a TDMA 

2 communication system, comprising the steps: 

3 providing a plurality of power detectors respectively 

4 located at a plurality of predetermined positions; 

5 respectively measuring a plurality of power values of 

6 the signal generated by the mobile station in a preset 

7 channel and a preset time slot; 

8 identifying the mobile station according to the 

9 preset channel and the preset time slot; and 

10 determining the position of the mobile station 

11 according to at least one of the measured power values and 

12 the position of the corresponding detector. 

1 13. The processing method of Claim 12, wherein in the 

2 step of determining the position of the mobile station, the 

3 position of the mobile station is determined according to 

4 the position of the detector that has the maximum power 

5 value among the plurality of power values measured by the 

6 plurality of power detectors. 
7 
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8 14. The processing method of Claim 12, wherein in the 

9 step of determining the position of the mobile station, the 

10 position of the mobile station is determined according to a 

11 three-point positioning technique using the power values 

12 measured by at least three of the plurality of power 

13 detectors and the positions of the corresponding at least 

14 three power detectors. 

1 15. The processing method of Claim 14, wherein the 

2 power values measured by the plurality of power detectors 

3 are corrected by a predetermined weight according to their 

4 relative position to an obstacle. 

1 16. The processing method of Claim 12, wherein in the 

2 step of determining the position of the mobile station, 

3 further comprising the steps: 

4 providing a look-up table recording the 

5 relationship between all known positions of the mobile 

6 station and the measured power values for each power 

7 detector corresponding to each location; and 

8 determining the position of the mobile station by 

9 comparing the look-up table with the plurality of power 

10 values measured by the plurality of power detectors. 

1 17. The processing method of Claim 12, wherein in the 

2 step of measuring a plurality of power values of a signal 

3 generated by the mobile station, the plurality of power 

4 detectors perform the power measurement using the 

5 communication signal between the mobile station and a base 

6 station of the TDMA communication system. 
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1 18. The processing method of Claim 12, wherein in the 

2 step of measuring a plurality of power values of a signal 

3 generated by the mobile station further comprises the steps: 

4 paging the mobile station from a base station of the 

5 TDMA communication system; and 

6 performing the power measurement by using the 

7 response signal from the mobile station paged. 
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1 ABSTRACT OF THE DISCLOSURE 

2 A method and apparatus for positioning a mobile station 

3 in a Time-Division Multiple Access (TDMA) communication 

4 system are disclosed. The apparatus comprises a plurality 

5 of power detectors respectively located at predetermined 

6 positions and at least one controller coupled to the power 

7 detectors. The power detectors respectively measure a 

8 plurality of power values of the signal generated by the 

9 mobile station in a preset channel and a preset time slot, 

10 which are allocated to the handset by the TDMA communication 

11 system. The at least one controller is able to identify the 

12 handset according to the preset channel and the preset time 

13 slot and to determine the position of the handset according 

14 to at least one of the plurality of power values measured 

15 and the position of the corresponding detector. 
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